The Evidence-based Medicine Paradigm: Where are We 20 Years Later? Part 2 Montori and Guyatt have drawn attention to "corrupted reports," and advise "users" of medical literature to strengthen the art of critical appraisal and exercise healthy skepticism, 3 however vaunted the source of information.
Recent approaches to assessing evidence
Two groups, GRADE and the Oxford Centre for Evidence Based Medicine (OCEBM) have attempted to improve upon earlier classifications of levels and recommendations for evidence. There are similarities in, and some differences between their approaches.
The GRADE working group was formed around 2004 to address shortcomings in the then systems for grading evidence and recommendations, 18 which were discussed in Part 1. Some of the major principles of GRADE are out-lined in Table 1 (Part 2). Detailed discussion is beyond the scope of this review. Clinicians are directed to a series of papers; 16, [18] [19] [20] [21] [22] [23] [24] another series for SRs, health technology assessments, and clinical practice guidelines is published in the Journal of Clinical Epidemiology. 25 GRADE has been adopted widely, 21, 26 and is being used in the Neurosciences. 27, 28 At least three authors have expressed reservations about aspects of GRADE; their critiques include, (i) the hierarchy (ranking) of evidence is maintained; (ii) as with the earlier EBM paradigm, GRADE is still opinion, not scientific based, and (iii) GRADE is complex to use with interobserver agreement even between those trained or experienced in SRs being variable across several GRADE domains. [29] [30] [31] The 2011 OCEBM levels and methods are comprehensive (Part 2, Table 2) , 32 and takes a stepwise (Steps 1 through 5) and hierarchical (Levels 1 through 5) approach that is specific for the clinical question. Systematic reviews are rated Step 1 (Level 1) for most questions; GRADE also advocates SRs as the basis for judging evidence, but discourages the incorporation of SRs in levels of evidence (see Table 1 Part 2). The OCEBM uses similar criteria as GRADE to upgrade or downgrade evidence. The information in Table 2 (Part 2) also provides a succinct list of the various methods for seeking evidence for several clinical questions. To our knowledge, information from the basic sciences and pathophysiology are not incorporated in either method. The 2011 OCEBM levels of evidence should not be used without the introductory document, both freely downloadable from the website.
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Neither GRADE nor the 2011 OCEBM levels of evidence have been subject to critical review for their 'effectiveness,' but both incorporate a philosophy of continuous improvement.
EBM, treatment trials, and developing economies
The core principles of ethical authoritative clinical practice are universal. However, there are unique challenges for developing economies. These include:
1. EBM texts strongly suggest the use of concepts of p values confidence intervals (CIs), Number needed to treat (NNT) etc from RCTs when discussing treatment of specific disorders with our patients. 2 This is difficult to do when patients and families are not well educated. 2. The ethical challenges of applying EBM practices and conducting trials in Sub-Saharan Africa have been discussed by Oricha and Yauri. 33 Their experience will reflect that in many countries. The uncertainty principle can be challenging or impossible to apply, and randomization difficult to implement; the authors suggested that other methods such as sequential trials, may be better alternatives. 33 3. The risk of exploitation in the conduct of trials is greater for vulnerable populations, such as those in developing economies. 34 Therefore, developing economies need to develop EBM models specific for their respective populations.
EBM and the Neurosciences
The cornerstones of EBM are as firmly entrenched in the Clinical Neurosciences as in all other disciplines, directly and indirectly, impacting treatment, investigations and management of both neurological conditions and frequently associated comorbidity. [35] [36] [37] [38] Brigo suggested that the use of placebo or a clearly inferior anti-epileptic drug (AED) in RCTs testing new AEDs was neither scientifically nor ethically acceptable, head to head comparison with the best possible treatment being the ideal. 39 1. Judgments about evidence and recommendations are complex. 2."Expert opinion" should not be classified as a category of evidence, because judgment ("expert opinion") is necessary for interpretation of all evidence. 3. The GRADE system does not eliminate the "inevitable need for judgments" regarding quality of evidence and strength of recommendation, and acknowledges the subjectivity in making these decisions. 4 . GRADE classifies quality of evidence into one of four levels: high, moderate, low and very low, and recommendations as either strong or weak. 5. Judgments about the quality of evidence should be based on a systematic review of the relevant research. 6. Systematic reviews should not be included in a hierarchy of evidence i.e., as a level or category of evidence since even a well done review may include studies of varying quality. 7. Evidence based on RCTs without important limitations is considered high quality, that from observational studies with important limitations or without special strengths is considered low quality, while expert reports of clinical experience and case reports are classified as very low quality. However, an RCT or any other study can be downgraded because of study limitations, inconsistency of results, indirectness of evidence, imprecision, or publication bias. Conversely, large magnitude of effect, plausible confounding that would reduce a demonstrated effect and dose-response gradient would increase the quality of a study. 8. Strength of recommendation is influenced by the quality of evidence, balance between desirable and undesirable effects, individual values and preferences, and cost. 9. GRADE defines quality of evidence differently for systematic reviews and guidelines. 10. For clinical guidelines: "judgments about the quality of evidence…should be made in the context of systematic reviews, such as Cochrane reviews." "However clinical guidelines are only as good as the evidence and judgments they are based on." 40 and the double blind comparative RCT on AEDs published in 1985 remains a reference standard in adults. 41 The comparative study between clobazam, carbamazepine and phenytoin in children remains an example for well designed pragmatic effectiveness comparative studies on AEDs in children. 42 The RCT comparing surgery with medical treatment for temporal lobe epilepsy may well be a reference standard for studies comparing surgical and medical treatments. 43 The recent paper by Barnett highlights the principles for the conduct of meaningful yet ethical ("intercultural and intercontinental") trials, a model not just for clinical research in the Neurosciences, but for health care in general; 44 His key points (which complement the discussion in Part 1) are worthy of reproduction almost verbatim:
1. There must be a "burning" unsolved therapeutic question. 2. "Genuine and guarded randomization"is necessary to provide definitive answers; anecdotes are of no value and historical controls may mislead. 3. Informed consent must be taken ethically. Patients (whether in the active treatment or control group) must never be knowingly exposed to risks. 4. The natural history of the illness under question and preceding pilot observations should be incorporated in sample size calculations. 5. The treated and control groups must have identical baseline characteristics. 6. The description of the patients to be randomized must be clearly stated.
7. If there are any subgroups to be analyzed, they must be clearly described in the protocol. 8. All outcome events must be reported to the Central Office of the Trial without delay. These outcomes must be described in prose and by check-offs in the follow-up papers, assuring the reader of consistency. Failure to comply with these "cannot be tolerated". 9. The outcome details must be sent promptly to the Central Office. They will be needed to cope with the "Stopping Rules." The clinical coordinator of the Central Office must scrutinize each document from every collaborating centre, looking for gaps in obligatory details, or failure to have all reports corrected for English in each centre. Any ambiguities must be reported and discussed immediately with the participating physician in the centre; lack of conformity with the protocol must be recognized and immediately discussed with the investigators in the participating centre. Delays diminish the likelihood of accuracy of recall. 10. The protocol must contain a listing of the patients who are regarded as "Exclusions". 11. The methods planned ahead for the data analysis must be meticulously described in the Protocol. These analyses will form the gold bricks of the trial conclusions. 12. It is mandatory that the protocol, including the Methods of operation of the Trial and the methods of analyses be set out and published before the Results paper. must be regarded as a transparent document available to all, once the results have been peer-reviewed and published. 14. Patients can never be dropped once randomized, and with care need never be lost. 15. Participants should be rejected who receive consulting fees from industry connected to the subject of the trial. 16. Biostatistical experts have to be involved.
The hierarchical levels of evidence may be problematic for assessing information on chronic conditions like multiple sclerosis. 45, 46 The complexity of assessing the evidence in neurocritical care, especially in the context of head injury, is illustrated by the inability of a SR to establish "the isolated benefit" of intracranial pressure monitoring in severe traumatic brain injury; 47 given the considerable between study heterogeneity, a narrative or qualitative review may have provided clinical insights from the authors' labors (see Part 2, Appendix #1). The complexity is further highlighted by the debate surrounding the DECRA trial on decompression craniectomy in diffuse traumatic brain injury (Part 2, Appendix #2). [48] [49] [50] [51] [52] [53] [54] [55] [56] [57] Lemcke provides two contrasting case examples (Part 2, Appendix #3), that exemplify the challenges of generalizing results from RCTs to the individual patient.
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CONCLUSIONS
In this two part review, attention has been drawn to several methodological biases, deficiencies and conflicts of interest issues in papers dealing with treatment. To quote Hirst and Altman: "Much published research across all medical specialties is not useful, may be misleading, wasteful and even harmful;" journals, publishers, and producers of SRs have a responsibility to provide clinicians and the public with reliable information. 6 Investigators and oversight committees have an ethical responsibility to ensure that the design, conduct and analyses of trials are performed in a manner that contributes to beneficial, useful and reliable information.
Readers must neither place blind faith in any source of information nor adopt "slavish cookbook approaches;" 4 even non-industry funded research may have biases. 58 Critical appraisal has always been a major "pragmatic and central" feature of EBM; 59 studies have shown the importance of continuous reinforcement and practice. 60 The EBM paradigm "embodies just one model or world view." 61 Several authors have questioned the hierarchical concept of evidence, opinions supported by "important shortcomings" in commonly used levels of evidence. 19 Their views are best summed by complementary quotes from (i) some of Sir Michael Rawlins' concluding remarks in his Harveian oration: "Hierarchies of evidence should be replaced by accepting-indeed embracing-a diversity of approaches," 62, 63 and (ii) Jaddad and Enkin: "There is no best evidence except in reference to particular types of problems, in particular contexts," 34 remarks relevant to the Neurosciences. Credible authors have also questioned the unqualified proclamation of the RCT and SR as gold standards; 4, 34, 62 The RCT is a powerful and often essential tool when conducted in a scientifically sound and morally ethical manner; however, the RCT is only one piece to help solve a clinical "puzzle." 34 Frequently, it has to be complemented by other types of studies to get more reliable information about benefit and harm in the individual and population at large. 34, 39, [62] [63] [64] Rigorous postmarketing surveillance (phase IV trials) should be a mandatory requirement for the release of any new treatment. 34 The 2011 OCEBM levels of evidence (Part 2, Table 2 ), 32 addresses some of the foregoing critiques. In addition, the stepwise approach (Part 2, Table 2 ) also reflects the philosophy articulated by Sackett et al: "if no randomised trial has been carried out for our patient's predicament, we must follow the trail to the next best external evidence…" 65 Another feature of the 2011 OCEBM system is the explicit avoidance of "recommendations," an integral component of most hierarchical methods to assess evidence (Part 1, Table 1 ). Rather, as espoused in the EBM paradigm, clinicians have to use clinical judgment to ensure that the external evidence applies to the individual patient.
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The OCEBM working group might wish to consider some additional revisions for improvement: (i) drop any reference to a perceived hierarchy as reflected by the Levels 1 to 4 in their current table; this would not compromise their message, (ii) incorporate information from the basic sciences and pathophysiological principles, 4 and (iii) explicitly state that "authoritarian" clinical expert opinion, either individual or committee, without reference to the type of evidence on which it is based, is of doubtful value and should be discouraged, a principle espoused by the American Academy of Neurology. 37 The complexity of statistically presented medical information is increasing. Statistics ('measurement'), another cornerstone of the EBM paradigm, can be and are misused.
66-68 Greenhalgh cautioned, "It is possible to be seriously misled by taking the statistical competence (and/or the intellectual honesty) of authors for granted." 67 The ready availability of soft-ware, developed to meet the needs of EBM, to perform complex statistical tests, and SRs including Cochrane reviews, increases the probability of misuse; the need for guidance has been emphasized. 69 Mills' and Greenhalgh's remarks 66, 67 apply even more today than they did almost two decades ago. In addition, several limitations and flaws have been identified in the statistical and related methods that have become integral to the conduct of and 'measurements' in clinical trials; therefore, a critical re-appraisal of the methodological and statistical methods in health care, treatment trials and tests included, is urgently needed. 68, 70 The implementation of recent recommendations to improve the credibility of industry-sponsored research, 71 together with laws such as The Trials and Experimental Studies Transparency (TEST) Act in the United States, and access to unpublished company data, should help rectify existing shortcomings in the evaluation of treatments. 72, 73 The inadequate disclosure of conflict of interest by authors needs to be addressed. 74 Cognitive biases can contribute to diagnostic errors, inappropriate use of and interpretation of tests, and also influence how we interpret and apply what we read. [75] [76] [77] [78] [79] The study and understanding of diagnostic reasoning and biases are essential to evidence-based practice.
Evidence-based medicine has ancient origins, but some of its more recent explicit concepts are new. 65 The paradigm has contributed to a more widely prevalent behavior of critical appraisal and knowledge-based practice. Several RCTs and SRs have had positive impacts on health care. Simultaneously and inevitably, limitations and deficiencies have also been identified.
The EBM paradigm must be held to the same high standards of critical review and evidence, that EBM rightly set on the practice of medicine in 1992. 59 An improved paradigm that addresses deficiencies, misuses and abuses will be an even more positive legacy.
Sir Austin Bradford Hill considered integrity and code of honour to be "second nature to those qualified in medicine," 80 attributes not the prerogative of physicians alone. These virtues remain central to the conduct of clinical research and practice.
ADDENDUM
A recent editorial (Heneghan C, Godlee F. "Where next for evidence based healthcare?"BMJ.2013;346:f766) supports the arguments made in our two part review. Note: We have tried to limit duplication and enhance continuity between Parts 1 and 2; neither is complete without the other. The EQUATOR network in Reference 6, Part 2 is a recent addition to the several organizations that have the objective of providing resources and education to improve and monitor health research reporting. Further information can be obtained on their website: http://www.equator-newtork.org/about-equator/ what-we-do/
